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SHADES OF POGO

by

H. Montgomery
C. Herron

I. INTRODUCTION

The Orbiting Geophysical Observatory (OGO) consists of a main
box, the solar array, and the orbital plane experiment package (OPEP),
Experiments may be appended to any of the three main component parts
either directly or on booms. As many as fifty experiment packages
may be carried on the OGO spacecraft. The solar array and the OPEP
may rotate relative to the main box. The main box and the solar array
are considered as casting shadows and carrying experiments; the OPEP
is considered only as carrying experiments., Heat inputs include direct
solar, reflected solar, and Earth emitted heat flux. If the experiment
is shielded from the Sun by the Earth, the main box, or the solar array,
the solar input to that particular experiment is set to zero. If an experi-
ment is in the eclipse of the Earth, the reflected solar (as well as the
direct solar) heat input is set to zero. However, the effects of shadow-
ing of an experiment from the Earth by the main box or by the solar
array is not considered in the computation of the solar reflected or
Earth emitted heat inputs to that particular experiment. Shadow data
are presented for the S-50 (POGO) for a launch date of March 14, 1965,
at 14.5 hours U.T. The heat input data are for an EPOCH time of Sep-
tember 12, 1965, at 1.5 hours U.T. Hre-injection elements are-from
Reference—2. The S-50 geometry is identical to the S-49 geometry given
inReferenee—i=

II. NOTATION

Notation is identical to that given in Reference 1, page 3.



III. ASSUMPTIONS

A. Initial Conditions

The initial conditions are given in Reference 2. They are:

22.558° N
-120.266° W
326.444 kilometers

1]

geocentric latitude

I

terrestrial longitude

geocentric height

vehicle speed = 7.85314 kilometers/sec.
azimuth = 175.672° from North
flight path angle = 1.7987°

B. Restraints on Launch Time

The results presented in this report are for launch times consist-
ent with POGO perigee restraints, See Reference 3.

C. S-50 Spacecraft Geometry

The assumed geometry is identical to S-49 EGO. See Reference 1.

IV. RESULTS AND DISCUSSION

Figures 2 through 4 present the amount of time per orbit that the
S-50 POGO experiments spend in the shadow of the earth, the shadow
of the main satellite structure (the main box), or the shadow of the solar
array. These data are for the three main box faces +zg, -z, and -y,
for the boom or appendage mounted experiments (E. P. 1 through E.
P. 6), and for the orbital plane experiment package (OPEP 1 and 2). The
coordinates for the sides of the main box and the experiments are shown
in Section III of Reference 1.

Figures 5 through 16 present the heat inputs to the main box faces
(+xg, tyg» tzp), appendage or boom mounted experiments (E. P. 1
through E. P. 6), the solar array, and the orbital plane experiment pack-
ages (OPEP 1 and 2).



REFERENCES

Montgomery et al., Shades of Ego, NASA Report X-640-64-19,
Goddard Space Flight Center, Greenbelt, Maryland.

Preliminary POGO Ascent Trajectory (6801), letter from Mr.

J. L. Shoenhair, Lockheed Missiles and Space Company to Dr. S. C.

Himmel, Lewis Research Center, 14 August 1964.

Memo to R. K. Squires from W. E. Scull, subject: Work Statement
for OGO Launch Window Analysis, 13 February 1964,



EARTH

Figure 1-Body Coordinate System

SUN




AJoys1{ mopoyg xog ulby—g 940614

-~ 9961 | §961 — (s40P) NOILIIMNI ¥31dV IWIL

nm_ szl

“1TN TS¥H SR

‘6961 ‘vL HOYWW =0

ST

AN/

3ovd TA-

30vi'z-

Dv4Yz+

T

0z

(s4noy) 1§GH0 ¥3d IWIL MOAVHS



- 996|

|
062

§961 — >

} 744

AoysiH mopoyg 4340—¢ 24nb14

(s4%P) NOILDIMNI ¥314V IWIL

144 (74}

(14!

TLUNCCSUH STRL S961 ‘PLHOYYW = 0
24 0

T T

T T

(s1004) 11GY0 ¥3d IWIL MOQYHS



- %1 | GP6| —»

062

(724

Atoys1H mopoyg aboryony juswitadxg—f ainb) 4

[744

(5400} NOILDIN! ¥314V IWIL

174

SZ1

TITNCS¥H STPL Y S961 ‘Y1 HOYVW = 0

(14

T

T

9y 43

$d3

€43

I

0’z

(84004) 11830 ¥3d INIL MOAVHS



xog uiby of sinduj 4oa| Iojog—¢ ainbi 4

(s1noy) 3391¥3d Y314V IWIL
vl AR 0" 1 8 9*

_ Q_ _ _

0¢

oy

/

I 8x- ‘8105 0="b

09

~——
/f-\‘ | 08

00t

0clL

ITNCSYH ST L
G961
‘Z1 "1d3S - HOOd3

orl

(; w2 / suomijiw) SINGNI LVIH ¥V10S



xcg uioyw o4 sindu| jos| paliwg yiog—9 ainbiy

(s4noy) 3391334 Y314V IWIL

91 vl AN 0"t

g

9 b z*

| | I

IA- 1A+ X It

87-1050="b

~

1°NSYH ST L
G961
'ZT1 *1d43S - HOOd13

174

0l

(zwo / sHomijjiw) SINGNI LVIH aILLIWI HL¥VI



xog Uiby o4 W*DQC_ {034 T@.—UOEOM ‘.D_OWIR OLDO_&

(s4noy) 3391334 Y314V IWIL
"1 Al Al 0L 8" 9

_ | _

87- 105 0= °b

"1°N "S¥H S° |
5961
‘Z1 *1d3S - HDOd3

'SINdNI 1v3H 431237438 ¥v10S
10

(w2 / sHomi| 1)



0t

(s4noy) 339143d Y314V IWIL
8-

T PUD | d3dO o+ sinduj 403 iojog-g 0B 4

9

‘\

\

L d3dO

9" 1 p L al
| J [
| 43O
/ Z d3dO
Z d3d0
“1'N "SI §° L
6961
‘Z1 *143S - HOd3

0c

09

001

0zt

ovi

(zw2 / somi|pw) SINNI LvIH ¥IV10OS

11



1l A

T Pup | d3dO o+ sindu| ypa pauiwg ypog—g a4nbr g

(s1noy) 3391¥3d ¥314V IWIL

0" 1

g’

Oo

1N "SYH 67 L
G961
Z1 "1d3S - HDOd1

(011

0

(zwo / shomi|iw) SININI LvIH Q3LLIW3I HLY¥V3

12



91

Z pup | 43d0 o4 sindu) ypap pasoajyay ojog—(g| 24nb14

(s4noy) 3391¥3d ¥IL14V IWIL
0°1 8° 9 v

“1°N "S¥H 6" 1
G961
‘Z1 " 143S - HDOd3

174

(zw> / somijjiw) SININI 1v3IH 3103743Y ¥v10S

13



91 I

A

momuv_uon_ juswiiadx g oj syndu) {oay Jojog—| | @inb1g

(s1noy) 3391¥3d Y314V IWIL

0l

8’ 9

LN CSYH ST L
5961
‘Z1 " 1d3S - HDOd3

—

G6d3 ‘€d3 ‘243 ‘L d3
Jo} 0=5b

09

00t

0cl

orl

(zw> / shomijiw) SINANI LvIH ¥v10S

14



91

A

sabpyooy juswiiadx ] o4 syndu| joay pasiiwg ysog—g| @4nbyg

(s1noy) 3391334 ¥I14V IWIL
0"l 8" 9 Py z

LN CSYH ST L
§961
‘Z1 "1d3S - HDOd3

_ _ I _ _

9 d3 HONOYHL | 43

0c

(zwo / sHemi||iw) SININI 1v3IH d3LLIWI HL¥V3

15



saboyopy juswiiadx] o} sinduj joap pajos|yay Ipjog—g| 24nB1g

(s4noy) 3391¥3d ¥314V IWIL
91 ol Al 0"l 8" 9 ¥

Gd3 ‘ed3 ‘zd3

— 143

/

94d3 ‘v 43

“1'N "SY¥H 67 L
G961
Z1 " 1d3S - HOOd1

o1

74

(zwo / somij|iw) SINANI LV3IH 43131438 ¥V10S

16




91

¥l

<’

>o.:< lpjog o} sinduy| D3l Iojog—§| wSm_m

(s1hoy) 3391434 ¥314V IWIL
0"l g8 9 a

1N TSY¥H 671
G961
‘Z1 *1d3S - HDOd3

[ I / |

— 00l

1021

orl

(w2 / spomijiw) SINANI Lv3H 3V1OS

17



9°1

Aplsy Jojog o4 sindu| o3y payiwg Yuo3j—G| anbrg

(sanoy) 339|¥3d Y314V IWIL
8" 9 ' z

| | | I

1'N "S¥H 67 L
G961
Z1 *1d3S - HDOd3

ol

0¢

(z w2 / shomijjiw) SINGNI 1vaH @3LLIW3 HI¥V3

18




. Apary E_o.w o} syndu| ypaly vo*umzom ipjog—g| @inb14

(s1noy) 3391¥3d Y314V IWIL

0" 1

g’

9

“1°N "SY¥H 6" 1
G961
‘1 "143S - HDOd3

|

_

ol

(zw2 / suomi|jiw) SINANI LvaH d31D3143Y ¥V10S

19




